Nanoparticle-based approaches to immune tolerance for the treatment of autoimmune diseases.
Autoimmune diseases are caused by antigenically complex immune responses of the adaptive and innate immune system against specific cells, tissues or organs. Antigen-specific approaches for induction of immune tolerance in autoimmunity, based on the use of antigenic peptides or proteins, have failed to deliver the desired therapeutic results in clinical trials. These approaches, which are largely relying on triggering clonal anergy and/or deletion of defined autoreactive specificities, do not address the overwhelming antigenic, molecular, and cellular complexity of most autoimmune diseases, which involve various immune cells and ever-growing repertoires of antigenic epitopes on numerous self-antigens. Advances in the field of regulatory T-cell (Treg) biology have suggested that Treg cells might be able to afford dominant tolerance provided they are properly activated and expanded in vivo. More recently, nanotechnology has introduced novel technical advances capable of modulating immune responses. Here, we review nanoparticle-based approaches designed to induce immune tolerance, ranging from approaches that primarily trigger clonal T-cell anergy or deletion to approaches that trigger Treg cell formation and expansion from autoreactive T-cell effectors. We will also highlight the therapeutic potential and positive outcomes in numerous experimental models of autoimmunity.